Association analysis of the glutamic acid decarboxylase 2 and the glutamine synthetase genes (GAD2, GLUL) with schizophrenia.
As dysfunction of glutamatergic neurotransmission is one of the plausible hypotheses for the pathogenesis of schizophrenia, genes involved in the glutamate neurotransmitter system are candidates for schizophrenia susceptibility. The aim of this study is to clarify the contribution of two genes encoding glutamate metabolic enzymes: the glutamic acid decarboxylase 2 gene (GAD2) and the glutamine synthetase gene (GLUL), in schizophrenia. We genotyped 300 Japanese schizophrenia patients and 300 healthy controls for 14 single nucleotide polymorphisms (SNPs) in GAD2 (approximately 91 kb in size) and six SNPs in GLUL (approximately 14 kb in size). We examined 'single-point' association as well as pairwise haplotype association for all SNPs with schizophrenia. We observed no significant 'single-point' associations with the disease in any of the 20 SNPs after correction for multiple testing using False Discovery Rate. We also observed no significant haplotype associations with False Discovery Rate. Furthermore, we analyzed gene-gene interactions, including six glutamate receptor genes we have reported previously in the association studies of GRIA4, GRIN2D, GRIK3, GRIK4, GRIK5, and GRM3, using the multifactor dimensionality reduction method. The best interaction model, however, did not show the statistical significance. These results suggest that GAD2 and GLUL do not play a major role in schizophrenia pathogenesis and there is no gene-gene interaction between the eight genes in the Japanese population.